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Distinguishing Influenza and Influenza-Like Illnesses from
Inhalational Anthrax

Summary

The previous issue of the Virginia
Epidemiology Bulletin described the
prevention and control of influenza.
This current article presents the reader
with diagnostic considerations in dis-
tinguishing influenza and other influ-
enza-like illnesses from inhalational
anthrax. Much of this article is
adapted from the November 9, 2001,
issue of Morbidity and Mortality
Weekly Report (“Notice to Readers:
Considerations for Distinguishing In-
fluenza-Like Illness from Inhalational
Anthrax”).1

Introduction

As autumn transitions into winter, most
health care providers are anticipating and
preparing for the usual increase in cases of
influenza and other respiratory illnesses.
What makes this flu season different from
previous years, however, is the memory of
the recent bioterrorism-related anthrax at-
tacks and the specter of possible future at-
tacks. From October 3 to November 28, the
Centers for Disease Control and Prevention
(CDC) has identified a total of 22 cases of
anthrax in the U.S.2 Of these, 11 have been
inhalational anthrax (all confirmed), and 11
have been cutaneous anthrax (7 confirmed

and 4 suspected) (Table 1). Five cases (all of
which were inhalational anthrax) were fa-
tal, for a case-fatality rate of 45% for inhala-
tional anthrax. All other patients appear to
have recovered or to be in the process of re-
covering.

As has already been observed by many
physicians, it is likely that some patients this
winter will be concerned that their flu-like
symptoms may represent the early manifes-
tation of inhalational anthrax infection; some
of these patients, no doubt, will request anti-
biotics. Many physicians and other front-line
providers will be faced with the new task of
attempting to rule out early anthrax infec-
tion in patients with influenza or other in-
fluenza-like illnesses (ILIs). They may also
be faced with the dilemma of whether or not
to prescribe antibiotics to these patients.

Influenza and respiratory syncytial virus
(RSV) infections generally peak during the
winter; rhinoviruses and parainfluenza vi-
rus infections usually peak during the fall
and spring; and adenoviruses circulate
throughout the year. Respiratory infections
associated with bacteria occur throughout the

year; however, pneumococcal dis-
ease peaks during the winter, and
mycoplasma and legionellosis are
more common during the summer
and fall.

The purpose of this article is to
provide guidance to clinicians who
may be faced with the task of differ-
entiating influenza and other ILIs
from inhalational anthrax.

Some Definitions

The term ILI generally refers to
a nonspecific respiratory illness
characterized by fever with cough
and/or sore throat; other non-spe-

cific constitutional symptoms (e.g., malaise,
fatigue, myalgias) may be present as well.
While influenza is the prototype ILI, the ma-
jority of ILI cases are actually caused by a
variety of other viruses, including rhinovi-
ruses, RSV, adenoviruses, and parainfluenza
viruses. Other causes of ILI include bacteria
such as Legionella spp., Chlamydia
pneumoniae, Mycoplasma pneumoniae, and
Streptococcus pneumoniae.

Anthrax is a disease caused by the bacte-
ria Bacillus anthracis, a sporulating gram-
positive rod. The three commonly described
types of anthrax disease in humans (cutane-
ous, inhalational, and gastrointestinal) reflect
the different portals of entry for B. anthracis.
As a bioterrorism threat, the inhalational
form is of most concern due to its high case-
fatality rate (approaching 100%, if untreated)
and because the spores can be aerosolized.
Inhalational anthrax typically presents as a
biphasic illness, with an initial (prodromal)
phase and a second (fulminant) phase. It is
the prodromal phase of inhalational anthrax
that may mimic the signs and symptoms of
influenza and other ILIs.
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more commonly, by bacterial infection oc-
curring coincident with or following influ-
enza illness.

Laboratory Testing

No rapid screening test is widely avail-
able to diagnose inhalational anthrax in the
early stages. Nasal swabs are not a good di-
agnostic test for anthrax and are not recom-
mended for use in individual patients. They
have been used primarily as part of epide-
miologic investigations involving confirmed

cases to help determine the extent of
the exposure.

Blood cultures appear to be quite
sensitive in diagnosing anthrax (blood
cultures grew B. anthracis in all seven
patients with inhalational anthrax
who had not received previous anti-
microbial therapy). However, blood
cultures should not be obtained rou-
tinely on all patients with ILI symp-
toms who have no probable exposure
to anthrax. They should be obtained
for persons in whom bacteremia is sus-
pected.

Rapid tests for influenza and RSV
are available and, if used, should be con-
ducted within the first 3-4 days of a person’s
illness when viral shedding is most likely.
RSV antigen detection tests have a peak sen-
sitivity of 75%-95% in infants but do not have
enough sensitivity to warrant their routine
use among adults. Among the rapid influ-
enza tests available, two can be performed
in any physician’s office (Quidel Quickvue
Influenza test and ZymeTx Zstatflu test®),
and three are classified as moderately com-
plex tests (Biostar FLU OIA; Becton-
Dickinson Directigen Flu A+B; and Becton-
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Clinical Considerations

CDC has recently published a detailed de-
scription of the first 10 cases of bioterrorism-
related inhalational anthrax in the U.S.3 Table
2 lists the frequency of specific signs and
symptoms among the anthrax cases in com-
parison with influenza and ILI from other
causes. Fever, fatigue, malaise, and cough
were  common features among all groups.
However, shortness of breath and nausea or
vomiting occurred frequently in inhalational
anthrax, but relatively infrequently in influ-
enza and other ILIs. In com-
parison, rhinorrhea, a common
feature of influenza (79%) and
other ILIs (68%), was reported
in only one of the 10 persons
who had inhalational anthrax.
Similarly, sore throat was re-
ported in 64-84% of influenza
cases and ILI from other causes
but was found in only 2 out of
10 inhalational anthrax cases.

The case series by CDC also
reveals some interesting ancil-
lary findings. As shown in
Table 3, all 10 persons with in-
halational anthrax had abnor-
mal chest radiographs on ini-
tial presentation. Seven had
mediastinal widening, 7 had
infiltrates, and 8 had pleural
effusion. Similarly, 8 of 8 had
abnormal chest computed to-
mography (CT) scans. In con-
trast, most cases of ILI are not
associated with radiographic
findings of pneumonia. Influ-
enza-associated pneumonia oc-
curs in approximately 1%-5%
of community-dwelling adults
with influenza and can occur
in >20% of influenza-infected
elderly. Influenza-associated
pneumonia may be caused by
the primary virus infection or,
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Dickinson Directigen Flu A™). The clinical
usefulness of these rapid influenza tests for
the diagnosis of influenza in individual pa-
tients is limited because of their relatively
low sensitivity (45%-90%). Therefore, the
rapid influenza tests should not be performed
on every patient presenting with ILI and they
cannot be relied upon to differentiate influ-
enza from inhalational anthrax. However,
rapid influenza testing used in conjunction
with viral cultures can help determine
whether influenza viruses are circulating
among specific populations, (e.g., nursing
home residents).

Conclusion

In the vast majority of cases, a good his-
tory and physical exam should be all the cli-
nician needs to distinguish influenza and
other ILIs from inhalational anthrax. Bar-
ring any future anthrax attacks, and exclud-
ing those at high risk for anthrax exposure,
the individual patient presenting with ILI is
much more likely to have a naturally-ac-
quired respiratory pathogen as opposed to in-
halational anthrax. For the management of
persons with a history of exposure to anthrax
or who have an occupational or environmen-
tal risk for anthrax exposure, clinicians
should refer to the most recent CDC guide-
lines4,5 or visit CDC’s bioterrorism web site
at www.bt.cdc.gov.
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Flu Season 2001-02

CDC Letter to Health Care Providers
Continue to vaccinate throughout December, and beyond
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Localities Reporting Animal Rabies This Month: Accomack 2 raccoons; Augusta 1 raccoon, 1 skunk; Bath 1 bobcat, 1 skunk; Bedford 1 cat;
Buckingham 1 raccoon, 1 skunk; Campbell 2 raccoons, 1 skunk; Charlotte 1 skunk; Chesterfield 1 bat, 2 raccoons, 1 skunk; Cumberland 1 skunk;
Fairfax 1 bat, 2 foxes, 1 raccoon; Fauquier 1 bat; Fluvanna 1 dog; Frederick  1 raccoon; Fredericksburg 1 fox; Halifax 1 dog, 1 fox, 2 skunks; Hanover 1
bat, 1 raccoon; Henrico 1 skunk; Highland 1 skunk; James City 1 skunk; King and Queen 1 skunk; King George 1 fox; Loudoun 1 deer, 1 groundhog, 2
raccoons; Louisa 1 groundhog, 1 skunk; Nelson 1 raccoon; Nottoway 1 bat, 1 skunk; Page 1 bat; Pittsylvania 1 raccoon; Prince Edward 1 skunk; Prince
George 1 bat, 1 cat; Prince William 2 raccoons; Roanoke City 1 skunk; Rockbridge 1 raccoon, 2 skunks; Rockingham 1 cat, 2 foxes, 1 raccoon, 2 skunks;
Shenandoah 1 skunk; Stafford 1 bat; Tazewell 2 skunks; Virginia Beach 3 raccoons; Warren 1 skunk.
Toxic Substance-related Illnesses: Asbestosis 74; Lead Exposure 9; Nitrogen Oxide Poisoning 1; Pneumoconiosis 7.
*Data for 2001 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.

AIDS
Campylobacteriosis
E. coli O157:H7
Giardiasis
Gonorrhea
Hepatitis A

   B, acute
   C/NANB, acute

HIV Infection
Lead in Children†

Legionellosis
Lyme Disease
Measles
Meningococcal Infection
Mumps
Pertussis
Rabies in Animals
Rocky Mountain Spotted Fever
Rubella
Salmonellosis
Shigellosis
Syphilis, Early§

Tuberculosis

Cases of Selected Notifiable Diseases Reported in Virginia*

          Disease                                     State     NW         N          SW          C            E           This Year        Last Year       5 Yr Avg

Total Cases Reported Statewide,
 January through SeptemberRegions

Total Cases Reported, September 2001
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Localities Reporting Animal Rabies This Month: Accomack 2 raccoons; Albemarle 1 skunk; Amelia 1 raccoon; Augusta 1 skunk; Bath 1 skunk;
Botetourt 2 skunks; Charlotte 1 skunk; Chesterfield 1 raccoon; Culpeper 1 skunk; Fairfax 1 bat, 4 raccoons; Fauquier 1 fox; Frederick  1 raccoon;
Gloucester 2 raccoons; Halifax 2 skunks; Hanover 1 raccoon; Henrico 1 raccoon; James City 1 skunk; King and Queen 1 cat, 1 raccoon; King George 1
raccoon; King William 1 raccoon; Loudoun 1 skunk; Louisa 1 skunk; Mathews 1 raccoon; Nelson 1 raccoon; Nottoway 1 bobcat; Pittsylvania 1 raccoon,
1 skunk; Prince Edward 1 skunk; Prince George 1 raccoon; Rockingham 2 skunks; Shenandoah 1 fox, 1 skunk; Southampton 1 raccoon; Spotsylvania 1
skunk; Stafford 2 raccoons; Sussex 1 raccoon; Virginia Beach 1 raccoon; Wythe 1 cat; York 1 raccoon.
Toxic Substance-related Illnesses: Asbestosis 43; Lead Exposure 6; Mesothelioma 2; Pneumoconiosis 6.
*Data for 2001 are provisional. †Elevated blood lead levels >10µg/dL.
§Includes primary, secondary, and early latent.
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